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Synthesis of monomer 2:
3-(Trimethylsilyl) propynoic acid (1.00 g, 7.04 mmol), 2-Hydroxyethyl methacrylate (1.01 g, 7.74 mmol) and dicyclohexylcarbodiimide (DCC), (1.45 g, 7.04 mmol) were mixed in cold dichloromethane (50 mL). The solution was kept in ice bath through the time of addition of DMAP (0.43 g, 3.52 mmol) solution (in 2 mL DCM) dropwise. Temperature was brought to r.t. when DMAP solution was finished adding. The system was kept in 40 o C for overnight before checking TLC. The product was purified by precipitating in cold Et2O to get rid of DHU by product. The crude product was further purified using Combiflash: 0~10% ethyl acetate/hexane to give liquid product. (yield: 52%, 0.94 g). 1 
Synthesis of polymer P1':
The polymer was prepared through RAFT polymerization 1 . Typical procedure for the polymer P1'
with DP=70: in a 10 mL Schlenk flask monomer 2 (770 mg, 2.75 mmol) was added to AIBN (1.29 mg, 0.01 mmol), 4-cyano-4-((thiobenzoyl)-sulfany) pentanoic acid (10.98 mg, 0.04 mmol) and distilled THF (1.4 mL). The solution mixture was then de-gassed using four freeze-pump-thaw cycles. The flask was sealed and immersed in preheated oil bath at 68 o C for 18 hrs. The polymer was precipitated in hexane. The precipitant was dissolved in minimum amount of DCM and 
Synthesis of polymer P1:
Polymer P1 was prepared through deprotection of P1' using modified procedure 
Synthesis of polymer P2:
Polymer P2 was prepared through nucleophilic reaction. Typically, P1 (63 mg, 0.35 mmol) was dissolved in degassed CHCl3 (2 mL) in a 7 mL vial. Triethylamine (4.82 µL, 0.03 mmol) and 1-thiol octyl (60 µL, 0.35 mmol) was dissolved in a separate vial in CHCl3 and added into the above polymer solution. The reaction was carried out at room temperature for 4 hours. Resulting polymer
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was purified by precipitation in methanol (90 mg, 80% 
Synthesis of polymer P3-6:
Polymer P3-6 were prepared through sequential nucleophilic reaction using a stronger base.
Typically, P2 (1.0 equiv.) was dissolved in degassed CHCl3 (30 mg/mL) in a 1 mL vial. TBD (0.1 equiv.) and 2 nd thiol reagent (Benzyl mercaptan for P3, Cysteamine for P4, tert-butyl 3-sulfanylpropanoate for P5', TEG-SH for P6) (1.1 equiv.) was dissolved in a separate vial in CHCl3
and added into the above polymer solution under argon. The reaction was carried out at room temperature for 4~6 hrs. For polymer P3 and P4, they were designed for monitoring the reaction in NMR tubes, no further purification steps were applied. For polymer P5' and P6, they were purified by precipitation either in methanol (P5') or hexane (P6). 
P5': Yield (90%
GPC profiles for first additions:
Figure S1
. GPC profiles of polymer P2 with longer reaction time and more thiol reagents under TEA base catalyst.
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NMR spectrum and GPC profiles for sequential additions: Figure S2 . 1 H NMR spectrum (A) and GPC profiles (B) of four steps of polymer P1', P1, P2 and P6.
Micelle preparation:
Polymer (10 mg) was dissolved in minimum amount of acetone. Distilled water (2 mL) was added to the above solution. The acetone was then dialysis out against water for two days. The exact concentration of micelle solution was determined by lipolyzing certain amount of solution and measure the weight of solid residue. Typically, the final concentration of P6 micelle solution is 3.5 mg/mL.
Reverse micelle preparation:
Reverse micelle was prepared following the previous literature. 1mg of polymer was dissolved in toluene to make 1 mg/mL concentration solution. Different amount of NaHCO3 (0.1M pH=8.2) solution was added into toluene solution in order to deprotonate COOH and make them more hydrophilic. This helps to make water pool inside reserve micelle. Sonication was applied at least 3 h until a homogenous solution was obtained.
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Peptide extraction experiment:
One micromolar of each peptide was dissolved in MOPS buffer of pH 7. Two hundred microliters of the reverse micelle solution made from polymer P5 was added to 1 mL of the peptide solution.
Extraction was done under vigorous vortex for 2 h. Centrifugation at 14 000 rcf for 20 min was followed to separate the two phases. The aqueous phase was removed, and the organic phase was dried by blowing N2 gas. and P6.
